Background: Ultrasound guided rectus sheath block can block the ventral rami of the 7th to 12th thoracolumbar nerves by injection of local anesthetic into the space between the rectus muscle and posterior rectus sheath. The aim of this randomized double-blind study was to evaluate the analgesic effect of the bilateral ultrasound guided rectus sheath block as supplement of general anesthesia on patents undergoing elective umbilical hernia repair. Methods: After the hospital ethics committee approval, 60 (ASA I-II) adult patients scheduled for umbilical hernia repair were included in this study. The group I (n=30) patents received only general anesthesia. In the group II (n = 30) patents after induction of general anesthesia received a bilateral ultrasound guided rectus sheath block with 40 ml of 0.25% bupivacaine. In this study we assessed demographic and clinical characteristics, pain score -VAS at rest at 2, 4, 6, 12 and 24 hours after operation and total analge¬sic consumption of morphine dose over 24-hours. Results: There were statistically significant differences in VAS scores between the groups I and II at all postoperative time points -2hr, 4 hr, 6 hr, 12 hr and 24 hr. (P < 0.00001). The cumulative 24 hours morphine consumption after the operation was significantly lower in the group II (mean = 3.73 ± 1. 41) than the group I (mean = 8.76 ± 2.41). This difference was statistically significant (p = 0.00076).
INTRODUCTION

THE EFFECT OF RECTUS SHEATH BLOCK AS A SUPPLEMENT OF GENERAL ANESTHESIA ON POSTOPERATIVE ANALGESIA IN ADULT PATIENT UNDERGOING UMBILICAL HERNIA REPAIR
Recent clinical trials showed that ultrasound guided regional anesthesia techniques for abdominal wall can be effective components of multimodal postoperative analgesia with limited side-effects, haemodynamic effects and perioperative reduction in the use of morphine. [1, 2] The rectus sheath block was first described by Schleich in 1899 and it was initially used for abdominal wall muscle relaxation and analgesia during midline laparotomy by blocking the terminal branches of the thoracolumbar nerves. [4, 5] Like other central non-neuraxial regional anesthesia technique, rectus sheath block is not useful for analgesia of the abdominal viscera. [6] Rectus sheath block provides only somatic analgesia for abdominal wall vertical midline (or paramedian) surgical incisions from the xiphoid process superiorly to the symphysis pubis inferiorly. Rectus sheath block is indicated for single incision at laparoscopic surgery, other types of peri-umbilical incisions, umbilical and paraumbilical hernia repair in adults and children, gynaecological procedures with Pfannenstiel incision, abdominoplasty and open radical cystectomy. [7] [8] [9] [10] [11] [12] [13] The aim of this ultrasound regional anesthesia technique is to block the ventral rami of the 7th to 12th thoracolumbar nerves by injection of local anesthetic into the space between the rectus muscle and posterior rectus sheath which results in anesthesia of the periumbilical area (spinal dermatomes 9, 10, and 11). It is a rather specific, limited region of blockade, hence its specific indications. The thoracolumbar nerves 7 th to 12th course along the anterolateral wall within the transversus abdominis plane, and continue anteromedially within the transversus abdominis plane. [14] The nerves then enter the lateral aspect of rectus abdominal muscules and contribute to the formation of a nerve plexus that runs craniocaudally within the muscle in close relation to the lateral branch of the deep epigastric artery. [15] The nerves provide both muscular and cutaneous branches to innervate the muscle fibers and overlying skin.
The ultrasound procedure is performed with ultrasound high frequency (5-13 MHz) probe which is placed immediately laterally to the umbilicus. The needle is inserted in-plane in a medial to lateral orientation, through the subcutaneous tissue, to pierce through the anterior rectus sheath. The needle is further advanced through the body of the muscle until the tip rests on the posterior rectus sheath. After negative aspiration, 1 to 2 mL of local anesthetic is injected to verify needle tip location. The distribution of the local anesthetic can be monitored under real-time imaging. The local anesthetic is injected between the RAM and the posterior sheath.
In an adult patient, 40 mL of local anesthetic (e.g., 0.25% bupivacaine) per side (supraumbilical and infraumbilical point) is usually sufficient for successful blockade. Skin incision can be performed 15 minutes or later after placement of the block.
The aim of this randomized controlled double-blind study was to evaluate the analgetic effect and postoperative morphine consumption of the single pre-incision bilateral ultrasound guided rectus sheath block as supplement to general anesthesia on adult patients undergoing umbilical hernia repair.
MATERIALS AND METHODS
After the hospital ethics committee approval, 60 American Society of Anesthesiologists (ASA) physical statuses I-II patients, aged between 18-75 years scheduled for open umbilical hernia repair were included in this clinical trial.
Exclusion criteria included age < 18 , ASA class III-IV, known allergy to paracetamol, chronic hepatic or renal failure, any contraindications to regional techniques (allergy to amino amide local anesthetics, infection around the site of the block, and coagulation disorder), history of analgesics dependence and patients with body mass index (BMI) >35 kg/m 2 . The study was performed between February 2016 and September 2016.
All patients for umbilical hernia repair were randomly divided in two groups, Group I (n=30) -the patients who received only general anesthesia and the group II (n=30) -the patients who received ultrasound guided bilateral rectus sheath block and general anesthesia.
The premedication was done with midazolam in dose of 0.02 mg/kg intravenous (IV) before surgery. Induction of general anesthesia to all 60 patients was performed with 2% propofol -1-2 mg/kg, lidocaine 40 mg, and fentanil 2-3 mcg/ kg. After unconsciousness, rocuronium 0.6 mg/kg was injected and then endotracheal intubation was done following the 90 seconds mask ventilation. Pressure controlled ventilation was done by providing oxygen 50% and air 50% at the flow rate of 2 L per min. Maintaining the anesthesia was done by sevoflurane at 05 -1 MAC. The blood pressure was regulated in the 20% range of the blood pressure measured when entering the operation room.
After the induction of general anesthesia, the rectus sheath block was performed with The Sonosite Nanomaxx Ultrasound Mashine with a 5-13 MHz linear probe.
Immediately laterally to the umbilicus at the booth side (supraumbilical and infraumbilical point), 40ml of 0.25% bupivacaine was injected between the rectus abdominis muscule and the posterior sheath under direct vision with a THE EFFECT OF RECTUS SHEATH BLOCK AS A SUPPLEMENT OF GENERAL ANESTHESIA ON POSTOPERATIVE... 22G x 80mm , B. Braun, Melsungen,Germany). All patients were operated by the same surgeon. During surgery in 15 minute intervals, we monitoredthe following paramatresoperation time, heart rate, ECG, noninvasive blood pressure, periphery oxygen saturation, capnography and bispectral index (BIS). Before the end of the surgery all patients received 1 g of paracetamol intravenously.
22G needle (Stimuplex D Plus
The postoperative pain assessment for all patients was done in the recovery room and in the surgical ward by an anesthesiologist (independent observer) at 2, 4, 6, 12, and 24 hours after surgery. VAS (0: no pain to 10: worst imaginable pain) was used for pain assessment, for which all patients received instructions before the surgery. Standard postoperative analgesia consisted of paracetamol 1gr i.v. at every 6 hours. During the first postoperative day a rescue analgesicmorphine IV 0.05 mg/kg was applied to patients if their VAS score was >3 and if paracetamol had been administered less than 6 hours before. Total NY). Data were expressed as mean ± standard deviation. Kolmogorov Smirnov test and Shapiro-Wilk's W test were used to identify the distribution of variables. Nonparametric statistical methods were used for the heterogeneous variables. The Mann -Whitney U test was used for nonparametric variables. A P -value less than 0.05 was considered statistically significant.
RESULTS
Demographic variables and operative characteristics were similar between the groups. (Table  1 ) There were no statistically significant differences in age (years), sex (F/M), ASA (I/II), BMI (kg/ m 2 ), operative time (minutes) and discharge time after the surgery between group I and II.
During the surgery, there were no statistically significant differences in mean blood pressure, heart rate and oxygen saturation among measurement times within both groups. Figure 1 ). II -3.73 ± 1.41) than the group of patients who underwent only general anesthesia (group I -8.76 ± 2.41). This difference was statistically significant (Mann -Whitney U test: Z = 3.365; p = 0. 00076) (Figure 2 ).
The cumulative 24 hours morphine consumption after the operation (umbilical hernia repair) was significantly lower in the group of patients who underwent the ultrasound guided rectus sheath block after general anesthesia (group infusion catheter cannot be used due to the current technical level and higher cost. However, it could be attempted in the future studies. Moreover, some patients who are morbidly obese or having obstructive sleep apnea will maximally benefit from the bilateral ultrasound guided rectus sheath block through the opioid-sparing effects. [16] Besides, bilateral ultrasound guided rectus sheath block also prevents the hemodynamic responses of surgical incision, so patients having ischemic heart disease or stenotic valvular lesion like mitral or aortic stenosis, where tachycardia is undesirable, will also benefit from pre incisional bilateral ultrasound guided rectus sheath block. This block may be a relatively safer alternative comparable to neuraxial block for perioperative analgesia in patients having coagulopathy. [16] Ultrasound guided regional analgesia techniques are now widely accepted to supplement multimodal analgesia strategies. [17] Adding adjuvants to local anesthetic may improve efficacy and duration of the ultrasound guided rectus sheath block that can be tried in future studies. Studying the spread of local anesthetic and contrast solution into the Rectus sheath using magnetic resonance is recommended for The patients were discharged one day after surgery, highly satisfied with the anesthetic choice. There were no major intra or postoperative complications related to rectus sheath block.
DISCUSSION
This study has demonstrated that for umbilical hernia repair, ultrasound guided rectus sheath block with general anesthesia provides more effective pain relief than general anesthesia alone. Patients in ultrasound guided rectus sheath block and general anesthesia group had better VAS scores with less morphine utilization in the first postoperative day and consequently, developed fewer side effects such as respiratory depression, excessive sedation, and postoperative nausea and vomiting. Our study has several limitations. First of all, the total dose of remifentanil used during the operation was not assessed. During the first postoperative day we did not assess pain on move¬ment and coughing, but we only assessed the pain at rest. The next limitation of our study is that we evaluate only a single-dose RSB because a continuous future studies. This will help in appreciation of the spread pattern of local anesthetic in the posterior rectus sheath in different sites of injection as well as single and multiple injections. [18, 19] The volume and concentration of local anesthetic solution used in ultrasound guided rectus sheath block in our study are compared to those in the literature, e.g., 20 ml 0.25% bupivacaine on each side (40 ml of 0.25% bupivacaine). [20] We did not want to exceed the maximum recommended dose for bupivacaine of 2 mg/kg.
The rectus sheath block provides excellent analgesia for midline incisions around the umbilicus and laparoscopic surgery. It has been shown to provide better analgesia than intraperitoneal or intraincisional local anaesthetic infiltration in gynaecological surgery. [21, 22, 23] Moreover in children, ultrasound guided rectus sheath block provided superior analgesia compared with local anaesthetic infiltration of the surgical site for umbilical hernia repair. [24] The study of Godden at al. shows that the use of ultrasound guided rectus sheath block for postoperative analgesia following open colorectal surgery is as effective as epidural anesthesia with the potential benefits of a reduced incidence of hypotension. [25] Potential adverse events of the ultrasound guided rectus sheath block include failed block, peritoneal injection of the local anesthetic, puncture of epigastric vessels and wound infections are rare and they have been described only after blind insertion using anatomic landmarks. [19] A haematom of the rectus sheath is of much less significance than that of the epidural space and, as a consequence, allows the use of ultrasound guided rectus sheath block when epidural catheters are contra-indicated owing to concomitant anticoagulation.
In conclusion, the ultrasound guided rectus sheath block is an effective and safe adjunct to multimodal postoperative analgesia. For umbilical hernia repair this technique when used with general anesthesia, was found effective in reducing a postoperative VAS score and opioid consumption compared to general anesthesia alone.
